Lack of association of single-nucleotide polymorphisms in pregnane X receptor, hepatic nuclear factor 4alpha, and constitutive androstane receptor with docetaxel pharmacokinetics.
This study aims to describe a population pharmacokinetic model for docetaxel in Asian breast cancer patients and to evaluate the effects of single-nucleotide polymorphisms (SNP) in the cytochrome P450 3A (CYP3A) gene expression regulators, constitutive androstane receptor (CAR), pregnane X receptor (PXR), and hepatic nuclear factor 4alpha (HNF4alpha), on the pharmacokinetics of docetaxel. Docetaxel was given as an i.v. infusion of 75 mg/m(2) over 1 h to 101 female breast cancer patients. CAR, PXR, and HNF4alpha were comprehensively sequenced. Docetaxel concentrations were measured using a liquid chromatography/tandem mass spectrometry method and its population pharmacokinetic variables, and the covariate effects of clearance predictors were estimated using a nonlinear mixed effects model. Final estimates for docetaxel clearance was 47.1 L/h/70 kg/1.75 m. Between subject variability in docetaxel clearance was 22.5%. Covariates that showed significant association with docetaxel clearance included body size, alpha1 acid glycoprotein and liver function. SNPs identified in the coding regions of CAR and HNF4alpha and 5' untranslated region of PXR in this Asian breast cancer cohort did not seem to improve predictability of docetaxel clearance. SNPs identified in CYP3A gene expression regulators CAR, HNF4alpha, and PXR in the Asian female breast cancer population do not seem to have any significant effect on the clearance of docetaxel, a CYP3A substrate.